Measurement of fluid flow with the aid of a floating element (rotameter) is a simple method used to measure the velocity of the fluid with a better degree of accuracy. However, there is still a tendency for turbulence flows around the floating element (annular area) due to narrowing of the flows area and the geometry shape of the floating element that can reduce the level of the rotameter accuracy. A single phase of turbulent flows through rotameter was estimated using k-epsilon turbulence model. A detailed study has been performed to investigate the influence of turbulence characteristics from the Reynolds Number (Re) as a benchmark for predicting the level of turbulence. The results showed that at the velocity of 800 l/h the level is around 450, which showed that the fluid flow on the rotameter is categorized as turbulence.
Measurement of fluid flow with the aid of a floating element (rotameter) is a simple method used to measure the velocity of the fluid with a better degree of accuracy. However, there is still a tendency for turbulence flows around the floating element (annular area) due to narrowing of the flows area and the geometry shape of the floating element that can reduce the level of the rotameter accuracy. A single phase of turbulent flows through rotameter was estimated using k-epsilon turbulence model. A detailed study has been performed to investigate the influence of turbulence characteristics from the Reynolds Number (Re) as a benchmark for predicting the level of turbulence. The results showed that at the velocity of 800 l/h the level is around 450, which showed that the fluid flow on the rotameter is categorized as turbulence.
INTRODUCTION
Flow meter has been widely used for the measurement flow rate in the industrial control process of fluid flow either liquid or gas fluid. One of the most widely used is the rotameter, which uses the principle of a float or floating element as a flow indicator. Rotameter composes of a vertical transparent tube with a tapered tube-shaped hole with a float inside maintained by the steering shaft. The movement of the float will occur if the fluid flow enters from the bottom of the hole to against the gravity and push a float upward as thrust. However the float will be pulled down by the gravity so that the equilibrium change to among thrust, gravity, buoyancy, and drag was obtained so that the reading stability will be provided. Fluid flow on the rotameter can be measured by looking at the level of the float on a transparent tube (Joshi, Jolly, and Singh 2013; P, Seshadri, and B 2015) .
Computational Fluid Dynamic (CFD) is a numerical analysis method that can be used for fluid flow, heat transfer, and chemical reactions analysis by means of computer-based simulation (Mala 2007; Deng et al. 2012; Joshi, Jolly, and Singh 2013; Ángel et al. 2013; Hosain and Fdhila 2015) . The CFD shows the detail of flow characteristics such as velocity, pressure distribution, flow vector, and Reynolds number (Re) (Hanada, Kuroda, and Takahashi 2016) . For turbulent flow, the standard of k-epsilon (k-ε) model has been widely used to analyze turbulence model for the solution of practical engineering flow problems (Lostedt and Carlbom 1997; Li and Zhu 2002; Rolander et al. 2006; Ahsan 2014) .
In early research, rotameter has beenstudied using experimental and numerical simulation. It was carried out using a two-dimensional finite volume, multigrid computational program. The experimentaldata shows Re about 400 at 25 cm/s 10 and the numerical result shows velocity profile through rotameter (Bockle et al.1992 ). Another method is using FLU-ENT to characterize the flow, and the result showed that flow on rotameter is laminar (Alam 2008) . In 2013, Joshi and his college studied the flow on rotameter using FLUENT to analyze velocity, pressure and streamline profile (Joshi, Jolly, and Singh 2013) . Another method is using FLUENT to compare velocity data between experimental and numerical method (P, Seshadri, and B 2015) . However, all of the numerical methods of the aforementioned papers are not fully 3-dimensional geometry and using FLUENT simulation software. Therefore, the main objective of this research is to analyze the characteristic of flow using ANSYS CFX to shows Reynolds number on rotameter with k-ε turbulence model at 3-dimensional geometry.
METHODOLOGY
The experimental data are analyzed to determine the characteristics of the velocity based on a phenomenon that occurs as described below. Reaction motion on balance between the float element mass is ρ b gV b with ρ g gV b buoyancy and drag force is F d , where ρ b and V b are the density and volume of float, respectively and ρ is the density of the fluid. The phenomenon was explained in Eq. (1) (Bockle et al. 1992) :
Floating element moves up due to the drag force obtained from the average velocity profile of fluid flow that surrounds the float. In this case, drag force can be calculated by taking the effect of laminar and turbulent flows. The effect is calculated with empirical coefficient C T on drag force for turbulence flow (Bockle et al. 1992) :
where ρ is fluid density, D b is maximum diameter of the float and U is fluid velocity at the smallest distance difference annular region around the float. Fluid flow rate through the rotameter is (Bockle et al.
1992):
where D is the diameter of the tube at the top of the floating element. Figures where:
In the mathematical modeling of the flow, conservation equations for mass and momentum in cylindrical coordinate the system can be explained as follows (Kulkarni, Sahoo, and Chavan 2011; Hosain and Fdhila 2015) where ρ is the density, μ is component speeds, while r, Φ, and z are cylindrical coordinate parameters. μ is the dynamic viscosity, and P is the pressure.
It is important to perform accurate measurements of the Re as a parameter flow in the CFD as a benchmark for predicting the level of turbulence. CFD numerical methods do not provide the parameters Re variable output. Hence, Re for CFD method can be searched analytically by Eq. (11) (Husein, Abdullah, and Alimuddin 2008 ; ANSYS(1) 2013; ANSYS (2) 2013) where Re cfd is Reynolds Number on CFD model, ρ is the density of a fluid, u is velocity magnitude, d is cell volume, and μ is effective viscosity. Details of flow pattern is depends on the Re. Figure 1 shows a principal description of the various occurring flow phenomena. Since the rotameter has a capacity up to 1000 l/h, then this study used four flow rate variables which were 200 l/h; 400 l/h; 600 l/h; and 800 l/h. Measurement point can be seen in Figure 2 The geometry of rotameter is created using ANSYS geometry modeling. On the numerical simulation, rotameter modeling domain has been divided into two parts, namely solid and fluid domains. Solid domain comprises the outer wall, float, and steering. In the fluid, domain fluid is defined as water in accordance to the fluid which was used in the experiment and numerical simulation.
Meshing divides the structure into smaller elements which are connected by the nodes. The element of meshing used physic preference on FCD, and the solver preference using CFX-method. The element of CFX method was fine tetrahedral meshing. The sample of meshing at 200 l/h can be seen in Figure 3 . The sample of meshing at 200 l/h can be seen in Figure  3 . The flow rate at 200 l/h obtained mesh- Laminar boundary layer has undergone turbulent transition and wake is narrower and disorganized 3.5 x 10 6 < Re-establishment of turbulent vortex street ing with the number of 98887 nodes and 499311 elements.
To perform a numerical analysis using CFX, the boundary condition has to be determined by the geometry of rotameter such as a parameters of the inlet, outlet, wall, fluid domain, wall, and numerical method. Fluid models on CFX used isothermal heat transfers, while for turbulence modeling used k-ε model. Figure 4 shows boundary conditions on the inlets of rotameter using parameter "Inlet" with varied flow parameter using the flow rate (Q l/h) in the variation of 200 l/h; 400 l/h; 600 l/h; and 800 l/h. The outlet section used the parameter "Output" with the same parameters as the parameters Inlet without determination of turbulence option. Scalable wall functions were used on the surface side of the domain wall as a solid, which applies to each meshing model different. With the boundary conditions are placed on the model of a solid wall, float element, and float steering.
RESULT AND DISCUSSION Theoretical Analysis
Theoretical result as shown in Table 1 has been obtained from calculating the experimental data using Eqs. 1 to 4. It was concluded that the velocity U along the float was linear with flow rate on the inlet U in and outlet Uout. However, the theoretical data above are not able to provide a clear picture of the flow characteristic that occur on the rotameter like the contours of the velocity vector and the turbulence model as a three-dimensional model of the x, y, and z vectors.
Analysis of simulation
The main objective of this study is to characterize the fluid flow using Reynolds 
method of finite volume are shown in Figure 5 . In detail, the characteristic of the flow can be visualized more accurately with 3D streamlines which depicts the nature of the fluid flow. Figure 5 shows velocity contours after float element was not stable and it was characterized by vortex around the annular area. The vortex can be reduced Figure 8 shows the characteristic of velocity at 400 l/h. The maximum velocity around floating element attains at 0.89 m/s. The increased speed is affected by a higher rising float, which means that the gap between the walls of the float rotameter increases widely and provides more space for fluid to run in regions around floating element. The maximum of Reynolds number at 600 l/h is Re = 410, which means that the characteristic of the flow at 600 l/h is starting to transform to regimes of vortex-street is fully turbulent. There is a possibility that the fluctuation of velocity reacts to floating element and it causes the floating element to vibrate and influence the fluid that increases the vortex of the flow.
Figure 9 (b) shows that the higher velocity variation of the flow at 800 l/h, the higher velocity, which is obtained at 1.1 m/s. Figure 9 (b) shows the characteristic of turbulence at the Re = 490. This result means that flow on rotameter at 800 l/h still in vortex-street, which is fully turbulent.
This result can be used to estimate a characteristic of flow at a maximum capacity of rotameter at 1000 l/h or higher, where it will be more turbulence.
CONCLUSION
Fluid flow analysis using the k-epsilon model in the 3-dimensional simulation of rotameter showed a clear model of the flow that occurred. The results of theoretical analysis and numerical simulation indicate conformity. Rotameters certainly have a pattern of flow/regimes of turbulence, depending on the mass flow rate and the Re number. Rotameter accuracy could be improved by reducing the turbulence regimes.
RECOMMENDATION
Results of this research can be used to optimize the floating element design of rotameter with tapered floating element model.
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